Since the war, there has heen a gradual increase of the international trade in wheal and flour in eastern Asia. Though the absolute volume is not great, the trend has been steadily upward.
l
The question naturally presents itself to students of food commodities whether this phenomenon is merely the result of increasing density of population or presages any appreciable change in dietary habits among Orientals.
If it indicales change of customs, the matter is of the South Chinese, rice is the necessity, though wheat is gradually becoming more widely used as a luxury. One of the I)rincipal obstacles to the wider use of wheat in South China is psychological: the South Chinese do not like ils flavor.
Wheat consumption is nevertheless gaining ground in Central and South China, due lo two phenomena, the result largely of the disturbed condition of the country. One is a curious internal migration of North Chine~e the utmost importance to the world at large. Unfortunately, few Asiatic countries possess a body of statistics adequate to test the question. Japan is the outstanding excep-· tion. In the present paper, her position as producer, importer, and consumer of' wheat and its products is examined f'or the purpose of' finding, if possible, an answer to the
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into Central and South China. This migration is the result largely of better transportation facilities which enahle the northerners to move soulh from their home regions of very low standards of living to regions of relatively higher standards of living. They merely follow the rule that population flows whenever and For such a study, Japan is suitable not merely because she presents good statistics, but also because she has gone further than other oriental nations in adopting occidental civilization, and because she is not a heavy producer of wheat, and has no considerable classes of popUlation for which wheat is the staff of life.
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Area in Rice and
This cannot be said of the Chinese, for example. China is both a great producer and a great consumer of wheat. In Cen.tral China, from the Yangtse Valley to the Yellow River, much winter wheat is grown, in large part in rotation with rice upon irrigated rice land (paddy), but also in rotation with soy beans, maize, and other crops upon upland, either irrigated or not irrigated. In many parts of North China and Manchuria, spring wheat is an important crop. For many of the North Chinese, wheat, millet, and kaoliang (a grain sorghum) arc the staff of life and rice the luxury, whereas, for 1 See WlillAT STUDIES, .June 1930, Vol. VI, No.7. WHEAT STUDIES, Vol. VI, No.8, July 1930 wherever possible from regions of lower living standards to regions of higher ones, that is, from places where it is relatively hard to make a living to places where it is easier. The movement has probably been accentuated by the revolutionary disturbances of the past decade, which apparently have been harder on the common people in the north than in the south. The North Chinese, who thus are infiltrating Central and even South China, not merely bring with them their food habits, but hy their example they also lead other Chinese to consume more wheat, though as yet only as a diet accessory and to but a slight extent. The other phenomenon is a military one, the frequent inter-provincial movement of soldiers. The armies, on the whole, are composed of North Chinese in greater proportion than South Chinese, partly because the men of North China, by and large, are physically the more powerful and historically more inclined to war. During the past decade, North Chinese soldiers have come to many parts of Central and South China, and dis-banding of defeated forces and desertions have added to the internal migration above mentioned. The presence of these northerners, whether as soldiers, as deserters, or as bandits, has stimulated the consumption of wheat. Moreover, wheat is a more convenient army ration than rice, for wheat flour can be cooked in a greater variety of ways. Rice has to be cooked for each meal; it is not convenient to carry about. Bread, and especially the oriental types of steamed bread, can be slipped into a pocket or the haversack and is directly available for consumption for several days-a great advantage for an army in motion. In the rations of Chinese armies, wheat plays, theref@re, an important role. When one considers that there are said to be two million men under arms in China, the effect upon China's dietary habits is bound to be considerable and probably lasting.
No such complex situation seems to obtain in Japan. Whatever may be the standards of living in the different regions of Japan proper, practically all Japanese are primarily rice eaters to the extent that their income permits. If there is in the Orient a general tendency for rice eaters to become wheat eaters, Japan should furnish an uncomplicated example.
During the last fifty years, the wheat area of Japan has increased by more than 30 per cent, and the crop by more than 170 per cent. The prospects of a further large increase of wheat culture, except possibly upon Hokkaido, are not good. At present, wheat does not compete at all with rice for land, since most of the wheat is grown in winter in rotation with rice.
Japan has been a steadily increasing importer of wheat. Before the war, she was a net importer of flour; during the war, she became a net exporter, and has strengthened her position in this regard since, ranking in 1928-2n as the world's fifth largest flour exporter. This is an "improvement trade" in wheat, the expression of growing industrialization and protective duties; she is likely to go further in this direction in future.
Between 30 and 40 per cent of Japan's domestic wheat crop is not commercially milled. Nevertheless, there is not very much room for the expansion of the milling of domestic wheat, because a large portion of the crop is consumed without conversion into flour. The per capita consumption of rice has steadily risen in Japan. It is now about 32 per cent greater than it was fifty years ago. The per capita food consumption of wheat has also risen; it is now between two and three times greater than it was fifty years ago. However, the absolute consumption is still small, not much more per capita than one tenth of that of rice. There is little evidence that the deep-rooted Japanese preference for rice is undergoing appreciable change. The preference remains despite the lower price of wheat per thousand calories.
AREA IN RICE AND WHEAT IN JAPAN PROPER
Let us first examine the area under rice and under wheat in Japan. Only 16 per cent of the total area of Japan is arable land, and a very large fraction of the total, some 59 per cent, is classified as forest land.
1 Of the arable land, 15 million acres, somewhat over 50 per cent is irrigated or "paddy" land; somewhat less than 50 per cent is unirrigated land or "upland." The rice crop occupies a little more than 50 per cent of the total arable area.
2 Table 1 shows the relative growth of the areas devoted to the principal grain crops in Japan proper by 1 S. Nasu, Land Utilization in .Japan (Tokyo, 1929) , pp. 68, 205. 2 See Appendix Table I . " See Appendix Table III. five-year periods from 1878-82. The area in rice has increased steadily. Wheat acreage reached a peak in 1918-22, but fell off in 1923-27; annual data since 1923 do not suggest that the post-war tendency is distinctly downward.
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The area sown to barley increased from 1878-82 to 1903-07, but subsequently has tended downward. The acreage of naked barley reached a peak in 1913-17, and since then has declined; and the acreage in the millets has been declining since 1883--87.
Far the greater part of the wheat grown in Japan is sown very late in the autumn, though some spring-sown wheat is found in Hokkaido. The wheat is grown in small patches sometimes distributed among vege-table and barley crops. It is sown in rows, not broadcast. In some cases it succeeds and is succeeded by rice, in some cases by vegetables. Oxen or horses are in some places used in preparing the ground, but most of the work, including all the harvesting, is done with hand implements. As with other agricultural crops in Japan, cultiva- • Computed from data in Appendix Table Ill. tion is extraordinarily intensive: there is an entire absence of weeds; if any appear they are immediately eliminated by hand weeding. Night soil and chemical fertilizers are used. As the "nyubai" season, characterized by high humidity, heat, general cloudiness and intermittent rains, usually commences by the middle of June and continues into the second week of July, wheat must be harvested late in Mayor early in June, partly in order that the land may be ready for rice at the proper time. Japanese wheat is almost entirely a type of soft red winter wheat, characteristically starchy rather than glutinous. Wheat, barley, and naked barley are grown both on paddy land and on upland. t The area in barley is nearly three times as great upon upland as upon paddy; for naked barley, the upland area is less than the paddy area; and for wheat, the upland area is considerably greater than, but not double, the paddy area. Wheat, barley, and naked barley are crops subsidiary to rice, being grown during the winter where the climate permits the growing of more than one crop a year. Wheat, therefore, does not 1 See Appendix Table IV.  2 See Appendix Table I. compete with rice for land, and hence is likely to continue to be grown regardless of the trend of rice culture. It is even likely to increase somewhat at the expense of the two kinds of barley. It is not likely to displace them entirely, partly because it is less suitable for certain soils, partly because it matures later. The late maturing causes the land to be ready for rice latcr in the spring when sown to wheat than when sown to barley-in some regions a disadvantage in delaying the sowing of rice. Later maturing of wheat than of barley is also disadvantageous because the wheat harvest tends to coincide with the beginning of the rainy season, and this makes for wheat poor in condition. Moreover, because the growing period of wheat is longer than that of barley, it is often advantageous for a farmer to grow both in the same season, sincc he thus achieves a hetter seasonal distribution of his labor. The competition for the land between wheat and barley is, therefore, rather less than one would he inclined to think. Maps 1, 2, show the areas sown to wheat, barley, and naked barley by prefectures. There are no areas where wheat is extensively grown in the absence of the barleys. On the other hand, harley of one kind or the other is produced rather heavily in a few prefectures where there is little wheat. There is some overlapping of the three crop areas. Wheat competes principally with naked barley in the southern prefectures and with ordinary barley in the central regions. There is apparently room for some expansion of wheat at the expense of the barleys, especially in the central regions of the east coast where both wheat and barley culture are densest.
'Vhile wheat production might be increased to some extent by displacing the barleys upon both paddy and upland, there is little likelihood that the wheat area can be extended materially by bringing new land under cultivation. Between 1923 and 1927 , the total arable area of Japan proper increased only 100,000 acres, or only 20,000 acres per year on the average, though in most earlier periods of equivalent length the average annual increase was a good deal larger. " Increases in the area of paddy land go largely into rice, at least in the southern regions. On upland, wheat competes not merely with food crops, but also yo"" zo "yo
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with crops that furnish the raw material for some of Japan's most important industries, notably silk. The area devoted to these crops has in the past increased and shows no signs of decreasing in the immediate future. 1 The opinion is sometimes expressed that on the northern-most island, Hokkaido, there is opportunity to bring appreciable areas of new land into cultivation. This is not the place for the discussion of this question. But even if extension of cultivation on Hokkaido were possible, it is problematical if such land would be devoted in any material degree to wheat, for the island seems better suited to oats and sugar beets.
There is, however, a possibility of increase in wheat production through extension of the area that is double cropped. At present, 30 per cent of the paddy area and 27 per cent of the upland area is so utilized, an average of 28 per cent, in round numbers, of all arable land.
2 Of the 70 per cent, in round numbers, that is single cropped, some, no doubt, is not suitable for double cropping because of climate; a good deal is in tree crops, fruits and mulberries principally. Nevertheless, when one considers that over 50 per cent of all arable land is in rice alone, it seems probable that there is room for expansion of double cropping, if the pressure to do so becomes great enough. If such expansion occurs, winter wheat would be one of the crops grown, and the domestic wheat crop would be enlarged. But wheat would not be the only crop, for much of the land now single cropped is moist and heavy and would involve vegetables rather than wheat if double cropped.
The inference seems warranted, therefore, that the only considerable expansion of wheat growing possible is through increase in double cropping and through displacement of the barleys, both in alllikelihood very slow and gradual processes. No other possibilities seem important except in the event of an agricultural revolution. This is a conceivable result of increasing industrialization. At present, Japan proper is a rice-deficient country. Through tariff policy, embargo, and stabilization schemes, the price of rice has been maintained at an artificial level, with the result that some land upon which production costs are high has been devoted to rice.
Should the Japanese government, under pressure of increasing industrialization, change its policy, as England did under analogous conditions in 1846 when it repealed the Corn Laws, much land now in rice would inevitably have to be devoted to other crops. Whether the wheat area would be increased materially is problematical. Since wheat is a winter crop, reduction of the rice area would not necessarily lead to an increase in the wheat area; indeed, it might lead to a decrease, if the crops that took the place of rice were of such a character as to occupy the land too long to make double cropping feasible. Certainly, fruits and vegetables would be grown largely upon the fertile irrigated paddy land, and some of these would not permit double cropping. Whether or not, at the distant time here under discussion, mulberries would take the place of upland rice-the mulberry is at present hardly grown at all on fertile irrigated land-it is not now possible to say, since the future world position of silk cannot be known. At present, there is reason to believe that silk culture in Japan has perhaps reached its climax, if it is not overexpanded. Silk is so large a proportion of Japan's foreign trade and the United States takes so large a proportion of all silk, that Japan's economic welfare depends too much for safety upon American purchases of silk. Hence, even in the event of agricultural revolution due to change in national policy, it is not clear that mulberry culture would expand and compete more than at present with wheat.
The changes in wheat area that might folIowan agricultural revolution are not clearly predictable, but such changes as one can reasonably imagine seem not to include a startling increase of wheat acreage.
II. THE VOLUME OF PRODUCTION OF FOOD GRAINS
Let us next turn to the volume of production of the principal food grains, as given in Appendix Table V and Table 2 . These tables show the increasing efficiency of Japanese farmers in modern times. While the rice area has increased only 24 per cent since 1878, the total crop has nearly doubled. China. . . . . .. 46 It is unfair, however, to compare Japan with either Spain or Italy, because only a small fraction of the arable land of Spain or Italy is in rice, whereas in Japan over 52 per cent is devoted to this crop. Hence it is reasonable to assume that in both Spain and Italy only land especially suitable for rice is devoted to it, whereas in Japan not merely such land, but nearly all other land on which rice culture is possible is in this crop. Moreover, in Europe different varieties are grown which tend to yield more heavily than the Japanese varieties. Furthermore, in Japan 4.4 per cent of the total rice area is upland , on which the yield was about 20.9 bushels per acre, as compared with 39.2 bushels per acre on paddy land. In Spain and Italy, there is no upland rice; and this fact also contributes, though only to a small extent, to make Japan's showing seem unfavorable. When all this is taken into consideration, it is questionable whether the showing made by Japan is much, if at all, inferior to that made by Spain or Italy. In any event, the conclusion is inescapable that Japan proper inevitably must become a steadily heavier rice importer if and as its population grows. Will her people in consequence turn more to wheat? Such a modification of dietary habits would probably render Japan's food situation easier, for wheat has long been cheaper per calorie than rice in the coastal Orient, and there is little reason to suppose that the relationship will be reversed.
III. FOREIGN TRADE IN RICE AND WHEAT, AND WHEAT MILLING
In order to determine the trend of consumption of rice and wheat in Japan, it is not sufficient to know domestic production; it is necessary also to know what quantities are both imported and exported, so that the total annual disappearance in the country may be calculated. Such data are given in Charts 1 and 2. 
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Exports -- 1878 1883 1888 1893 1898 1903 1908 1913 1918 1923 -82 -87 -92 -97 -1902 -07 -12 -17 -22 -27 * Data from Appendix Tables V, VIII, and X. o Prior to about 1890, Japan was a small net exporter of rice. In recent decades there has been a large increase in net imports.
• For the period 1913-17, the net imports were 5.1 per cent of the domestic production; they rose in 1918-22 to 10.3 per cent; and in 1923-27 reached 16.7 per cent of the domestic crop. During the past fifteen years, 55 to 68 per cent of her imports have come from Chosen and Taiwan;l she depends more upon these two regions of the Empire for imported rice than upon all the 1 See Appendix Table VIII. rest of the world combined. Most of the rice imported is consumed in Japan; the portion exported represents for the most part a type of rice not desired by Japanese and goes to Chosen and Taiwan in exchange for rice of the type preferred in Japan. The exports in the past decade were less than 7 per cent of the imports. .' ...... 1878 1883 1888 1893 1898 1903 1908 1913 1918 1923 -82 -87 -92 -97 -1902 -07 -12 -17 -22 -27 • Data from Appendix Tables V, VI, and X. Like rice imports, the net imports of wheat (including flour as wheat) into Japan proper have grown rapidly, as appears from Chart 2. Prior to 1890, Japan was a small net exporter of wheat as of rice. The net imports of wheat increased strikingly between 1913-17 and 1923-26, rising from less than a million to nearly 18 million bushels per year on the average. Table 3 gives data on Japan's trade in wheat flour and in wheat separately. From 1888 to 1907 imports of wheat flour increased steadily; imports thereafter dropped sharply to a lower level with no tendency to increase again. Before the war, Japan was a net importer of flour; during the war, she became a net exporter, and has remained increasingly so ever since. For the crop year 1928-29, Japan ranked as the fifth largest net exporter of flour in the world, following the United States, Canada, Australia, and Hungary, and leading Argentina and India. Southern Manchuria ket for flour in Taiwan is retained by J apanese millers through high duty on foreign flour. Chosen sends wheat to Japan, but imports flour thence. Similarly, Japan imports wheat from northern Manchuria, when the crop permits, and exports flour to southern Manchuria and various points in China proper. Table 3 also gives Japan's trade in wheat and flour with Chosen and Taiwan. The importation of wheat into Japan from Chosen is appreciable, though it constitutes but an insignificant fraction of the total imports, which come mostly from the United • Data for 1912 only. The five-year average counted into the total is 10 thousand hushels.
and northern China are the leading markets for Japanese flour. Japanese millers have been able to compete successfully with millers of the United States, Canada, and Australia, also with the Chinese millers of Shanghai, in these markets. This growth of the flour export trade is an expression of Japan's growing industrialization. According to the Japan Year Book, there were 33 machine mills on January 1, 1928, with a capacity of about 44,600 barrels in 24 hours. The milling capacity is now reported to be 46,000 barrels a day, of which 43,000 barrels is represented in the Japan Flour Milling Association, set up by the seven larger milling concerns under a benevolent governmental attitude.
Through the system of tariff duties, Japan reserves for herself the domestic market within the Empire. The policy involves expansion of the milling industry only in Japan, not in Chosen or Taiwan. The marStates, Canada, and Australia, the quantities imported from each country depending partly upon the relative prices. The exports to Chosen are small. The imports of flour from Chosen are inconsiderable, but the exports from Japan into Chosen are large, 20 per cent of Japan's total flour exports in 1926.
From Taiwan, there are now no imports of wheat or flour into Japan, but the exports into Taiwan are considerable. There are no figures for the exports of wheat alone to Taiwan; it is grouped with barley and naked barley; but the sum of these grains is appreciable. The flour exports, however, are large. In 1926, they amounted to 11. 47 per cent of the total exports of' Japan proper.
Chosen and Taiwan together took nearly 31.5 per cent of all the flour exports in 1926, a striking example of the importance of these parts of the Empire to Japan proper. In partial exchange, Japan took large quantities of rice. .Japan has also exported appreciable quantities of barley and other coarse grain to Chosen.
The chief staple food of Formosans is rice, and as food habits are hard to change, the per capita rice consumption on Taiwan has remained about constant. Koreans, on the other hand, have always been accustomed to consume wheat and coarse grains, such as kaoliang and millet; the per capita consumption of rice is only about half as large in Chosen as in Taiwan. It was, therefore, less difficult to induce Koreans to export a large proportion of their rice to .J apan and substitute for it wheat and coarse grains imported in part from .Japan as barley and flour, in part from China as coarse grains. Table 4 , showing the details of Japan's flour-milling industry, is significant not ingly selling wheat and buying flour or other cereals. Probably something similar is going on in Japan. Wheat is hecoming more and more a cash crop. The phenomenon is usually accompanied by a shift in the classes that consume wheat. Farmers consume less and urban residents more of the domestic crop. Aside from the commercial advantage to the farmer to sell wheat and to purchase less flour than corresponds to the wheat sold, there are very special factors, as we shall see below (p. 364), that favor the consumption of wheat flour in cities as compared with the rural districts.
Table 4 also shows that, despite the increase in the proportion of the domestic crop that is ground in commercial mills, the domestic wheat so ground represents a decreasing proportion of the total volume of wheat milled in this way. This is the expression of increasing importation of wheat. During the period 1918-22, a little more than 41 per cent of the domestic crop failed merely because it shows the enormous expansion of flour milling-it has multiplied nearly 5 times in 25 years-but also because it indicates that an increasing percentage of domestic wheat is being ground in commercial mills. More wheat is being sold by farmers and less used directly on the farm. This is a manifestation of the transition from subsistence to cash-crop farming that is going on in many parts of the world today. The same phenomenon may also be observed in China, though there it cannot be proved statistically for lack of the necessary data. Mills at interior points have become more numerous and Chinese farmers, wherever favorably located, are increasto find its way to commercial mills. Nevertheless, the possibilities of expansion of milling of domestic wheat are not as great as this figure would indicate, since large volumes are consumed in the manufacture of sauce and for other purposes not requiring milling. This is shown in No large volume of domestic wheat is, therefore, available for the expansion of commercial milling.
It is possible, from the figures contained in Table 4 and Appendix Table VI , to estimate the domestic consumption of commercially milled flour. The data, by five-year periods from 1905-07, appear in Table 6 .
Calculations such as these must always be interpreted with caution. Even so, Table 6 indicates that, while the consumption of commercially ground wheat flour is small (18.6 pounds per capita per annum in 1923- 27), it has been steadily rIsmg for two decades. This is not to be taken to mean, however, that the per capita consumption of wheat in all forms, whether milled on the farm 9r in a machine mill, or consumed unmilled in other ways, is necessarily also increasing. It may merely mean that more domestic wheat is now consumed as commercially milled flour. In this connection it is desirable to recall that the proportion of the Japanese wheat crop that goes to flour mills has increased greatly, as we have seen.
IV. FORMS OF WHEAT CONSUMPTION IN THE ORIENT
The interpretation of consumption statistics is simplified by knowledge of the various ways in which wheat is consumed as food in Japan, for wheat utilization takes certain forms largely unknown in the Occident.
Wheat may be consumed with or without conversion into flour. In Japan, unlike in the Occident, much is used for human food whole or cracked or ground into coarse meal. Whole or cracked wheat boiled like rice presents no special advantages over the coarse grains. A people accustomed only to this utilization would hardly turn from coarse grains like sorghums to the more expensive wheat. As this is the principal method of cooking rice, rice eaters would not be expected to substitute wheat for rice cooked in this way, unless induced to do so because of price. One would not expect a people with a rising standard of living, like the Japanese, to increase their wheat consumption in this form; and it is probable that this use has been on the decrease. There are no available statistics to support this surmise, but it is rational because the food use of coarse grains, especially the barleys, which are largely consumed in this way, has certainly been decreasing. However, appreciable quantities of the barleys (65-75 per cent) and a little wheat (1 per cent, see Table 5 ) are still used thus. A small proportion of wheat is mixed with rice and the mixture boiled or steamed, as rice is cooked by itself. There is a special reason for the continuance or even the increase of this practice, since the admixture helps to prevent the development of the disease, beriberi, which is liable to attack those whose diet consists too largely of polished rice.
Another use taking appreciable quantities of wheat in Japan is in various types of confections and in a large variety of sweet goods. The wheat is boiled, parched, or steamed, and made into cakes or confections with some form of syrup or sugar. The syrup is often the product known as ame, really a malt-sugar syrup made by malting glutinous rice, barley, wheat, or other cereal or starch derived from potatoes, sweet potatoes, imported cassava, etc. About 3.2 per cent of the disappearance is accounted for in this way (Table 5) .
Another, though minor, use is as a beverage. The wheat is parched and used much like some of the imitation coffee preparations on the European and American markets.
Another use is in the manufacture of a sort of fish sausage and with fried fish. It is also used in the manufacture of a sort of cheese, miso, made from a mixture of wheat and soy beans or peas. This use takes 1.6 per cent of the total disappearance.
The largest use of all of unmilled wheat is in the manufacture of soy-bean sauce and related products. In this process, roasted wheat and soy beans, suitably moistened, are inoculated with the spores of a special kind of fungus, and incubated until the fungus has grown all through the mass. Brine is then added and the mixture is allowed to ferment until the mass has been converted to a brown liquid. This liquid after ageing is the sauce. The quantity of wheat used in this way is large, 21.5 per cent.
Another product peculiar to the Orient is ajinomoto. Chemically this is monosodium glutamate, NaH s C G N0 1 • It is a micro-crystalline, white or cream-colored powder, widely used as a flavoring matter in soups and sauces. While it has long been known that glutamic acid and its salts, discovered by Ritthausen in 1866, have a characteristic flavor, its commercial introduction is due to the Japanese biochemist, Suzuki. In its manufacture, gluten is prepared from flour.
The starch obtained incidentally is used for other purposes. The gluten is hydrolyzed, and from the products of hydrolysis ajinomoto· is prepared. The product is now manufactured in China as well as in Japan. The process has recently been described in some detail by Han.' How large a volume of flour is devoted to the manufacture of ajinomoio in Japan is not recorded.
Oriental uses of flour resemble those of the Occident more closely than do the uses of wheat grain. Data on the several uses of flour in Japan appear in Table 7 . Through- out the Orient, flour is much used to produce cakes, crackers, biscuits, and sweet goods of various sorts. The consumption of many kinds of cakes and biscuits seems to be on the increase in various oriental countries, notably in the cities of Hongkong and Shanghai, and in the Netherlands East Indies. In Hongkong, for example, there are several Chinese factories making many kinds of sweet goods which are extensively exported. There are no statistics on the subject, but the inference based on multiplication of such factories seems reasonable. It is through crackers, sweet goods, and biscuits that increasing quantities of wheat will probably be consumed, since very sweet and highly seasoned goods make a strong appeal, and since these goods may be sold conveniently in very small units for very small sums. There are no separate data for this use in .T apan; it is lumped in with dumplings and steamed bread ( The largest use of flour, however, over flO per' cent of the total, is for noodles, boiled or fried for consumption. The next largest use is for cakes and dumplings or steamed bread, together 20.7 per cent of all flour used. In China, to make dumplings, pieces of unleavened dough are boiled or the dough is wrapped around the end of a stick, which is immersed in boiling water or steamed. Dumplings often contain a filler of vegetables and meat, or peas, or beans, or sweetened material. Some of them are not unlike very large Italian ravioli. The Chinese method of making steamed bread is to make a dough with some sort of leaven and let it rise. Except in the cities, most of the leavening is by the sour-dough method, the excessive acidity being neutralized carefully with commercial soda. When available, yeast is sometimes used. Pieces of the risen dough are placed on a circular, perforated tray which fits into a large, conical pot, the tray put into place, and the pot covered. The pot is then placed on a fire. The conical shape of the pot permits a small volume of water to suffice, and thus fuel is economized, a most important matter in many parts of China, where fuel is very expensive. The steamed bread thus made is about the size and shape of an apple. It has a golden-brown crust with good bloom; but the crust is not crisp as in oven-baked bread. It is rather tough and leathery, and might perhaps more properly be described as a skin than as a crust. It can be pulled off rather readily. The interior of the bread is rather tight in grain and soggy. In Japan, in steamed bread made by these or similar methods, some flour is consumed; but the amount is not made clear by the official statistics.
Bread baked in an oven in the occidental fashion is found in Japan principally in the cities that have been touched by occidental influences. It is consumed largely by the upper classes and by students, clerks, etc., who take their midday meals in shops or restaurants. It is all bakers' bread, and absorbs 17.2 per cent of the flour disappearance. Thare seems to be little, if any, home baking in the Orient. For this there are very good reasons. Few houses in Japan are equipped with stoves with ovens. Indeed, cooking on a stove or in an oven is the exception in the Orient, apparently largely because it is wasteful of fuel. There is very little coal available for domestic use; cooking is done in Japan largely with charcoal and wood, and to a limited extent in some cities with gas. In much of China, every bit of grass, straw, stalk, and root, so far as it finds no other use, is carefully preserved for fuel. Indeed, in China, while kaoliang is grown primarily for grain, the stalks have also value for weaving the walls of houses, for making fences, for fuel, and for many other uses. In Japan, wood and charcoal are the principal cooking fuels of the common people. No doubt, the high price of firewood and charcoal is an important factor in keeping some of the rough land in forests. 1 This apparently pays better than to devote it to animal husbandry, even though a large increase in the numbers of domesticated animals seems greatly in the national interest, for it is generally believed that the Japanese diet is on the average deficient in protein of good quality, such as is furnished by animal products.
2
The high cost of fuel is unquestionably a great obstacle in many regions of the Orient to the introduction of any new food that requires to be prepared by baking, a procedure that is relatively wasteful of fuel.
There is another serious obstacle to the general use of leavened bread, the difficulty of securing good yeast. In tropical countries and in southern Japan, during a portion of the year, the climate is rather warm for the proper growth of yeast as well as for the yeast-leavening of bread. Saving a piece of dough from one baking to use as a leaven for the next does not always work well. The sour dough is likely to putrify. Moreover, knowledge concerning the leavening of bread is not current among the common people. Where there are breweries, as in Japan, the difficulties are not so great, for yeast may be obtained from a brewery; at a pinch, a bottle of beer, if it has not been pasteurized, will serve, and is so used in some tropical regions. At any rate, lack of general knowledge concerning the leavening process, difficulty of securing 1 Fifty-nine per cent of the total area of Japan is classed as forest land. Fifty per cent is in standing trees for the production of timber; 9 per cent is treeless, used for animal husbandry. S. Nasu, Land Utilization in Japan (To]tyo, 1929), pp. 68, 205. 2 Shozo Toda, "The Actual Consumption of Food in Japan, " .Japan Medical World, February 15, 1927, VII, 41-45 ; also Edgerton Charles Grey, "Has Japan Enough to Eat?" Asia, April 1928, XXVIII, 274-79, 339-42. or preparing yeast except in a few large cities, absence of baking equipment, and high fuel costs of baking all render it extremely unlikely that there will soon, or perhaps ever, be any general home baking of yeast-leavened bread in a country like Japan. What bread is consumed is bakers' bread, limited to the larger towns and the areas immediately tributary to them. If the consumption of wheat flour is to increase outside these regions, it will be in the form of steamed bread and dumplings, noodles, cakes, crackers, biscuits, sweet goods, and other non-perishable products, or products that are more easily prepared than leavened bread.
V. THE CONSUMPTION OF FOOD GRAINS IN JAPAN
To understand the course of consumption of wheat in Japan for the past half-century, it is important to know the character of the diet in general at different periods. The Bureau of Agriculture published datal in diagrammatic form for the diet of 1880 (excluding fish, animal products, and sugar) as follows: While it is not possible from the data at hand to estimate with any degree of certainty whether the diet of the Japanese today is more diversified than it was a generation ago, everything indicates that such is the case, and also that the per capita food intake is somewhat greater. How is this fact, if it is a fact, to be intcrpreted? Does it mean that the Japanese were formerly undernourished, under-weight, or mereh that they waste more nowadays? Or does it mean that their food requirements are greater per capita today than they were fifty years ago? Probably all of these elemen.ts play a part in the situation. Certainly, ther~ is evidence that present-day food reqUIrements must be greater than fifty years ago, because the rapid rate of increase of population growth must have changed the age distribution of the people, so that the proportion of those in the prime of life an~ of children must be greater. The food reqUIremen ts of both these classes are high and would tend to raise the average per capita consumption. Furthermore, one very frequently encounters the statement that the average Japanese of today is of larger stature than formerly. If that is indeed true, his food requirements would be greater. That his greater food intake may be the cause of his better physique does not alter the fact. Against these factors, however, must be offset the fact that the Japanese, as a whole, today are probably better clothed and better housed than they were in 1880, for the general standard of living has unquestionably been rising. Warmer clothes and better houses tend to lower food requirements. Moreover, with increasing industrialization, there is some tendency to replace manual labor with machines; the use of the machine makes less hard manual labor necessary. This is readily observable in Japan. Before long, automobiles will make the jinrikisha in such a city as Tokyo as much a curiosity as a hansom cab in New York or London. This reduction of the necessity for arduous manual labor tends to reduce food requirements. Nevertheless increasing industrialization has brought with it great increases in the volume and weight of freight transported, and manual labor is widely used in handling it; and this may have tended to increase the calorie requirements. Again, it is possible that farm work, being more diversified in its nature than it was fifty years ago and yet not much more mechanized, may make for a greater calorie requirement among the rural population.
The total disappearance of all the cereals, including buckwheat, from 1878 by fiveyear periods, is given in Appendix Table X. Prior to the war, the disappearance of all the grains except the millets and in a lesser degree naked barley steadily increased. Since the war, however, the disappearance of all of them except rice, wheat, and oats has diminished. This phenomenon is even more striking if the per capita disappearance is considered, as given in Appendix  Table XI . In making these computations, it has been assumed that each year's crop was consumed in the same year, which is, of course, not the case. No other method of analysis is possible, since there are no statistics of carryovers. However, the use of five-year averages tends to minimize errors from this source. Furthermore, the calculations are based on the figures for legal population; in 1920 this was probably 3.5 per cent too high, and in 1928, probably 3.9 per cent.
We have already noted that imports of rice have been rising rapidly. This is due, in the main, to population increase, as the following figures suggest: It is obvious that there is a very close relationship between rice imports and population increase. This relationship is even closer than the figures above indicate, as the figure 4.1 millions for the population increase between the periods 1918-22 and 1923-27 is undoubtedly too high, since it is derived from the figures for the "legal" popUlation, not from the figures of the popUlation actually resident. This f9rm of enumeration is a peculiarity of the Japanese census, which it is not necessary to discuss here. Let us put the matter in another way. Assuming the per capita rice consumption in Japan proper to be 5.58 bushels per annum, around 8.9 million people depended during 1923-27 upon importations for their rice supply. Or in other words, in 1923-27, 14 per cent of Japan's inhabitants were dependent upon other countries· for rice. Japan has sought for years to achieve selfsufficiency in food supply, and has truly achieved wonders. Yet, though in half a cen tury she has increased her rice fields by 24 per cent, her production by 94 per cent, and her yields per unit area by 56 per cent, all this has been inadequate to meet the demands of a 73 per cent increase in population, and a 32 per cent increase in per capita consumption (see below).
Since rice has other than dietary uses, it is necessary, in order to arrive at a sound estimate concerning the trend of the role of rice in the Japanese dietary, to eliminate these uses from the calculations. According to an official survey made for the year November 1, 1920 , to October 30, 1921 It will be noted that 85.1 per cent was used as such without having undergone any manufacturing process, except milling to remove the hull and polishing. Together with that used in cakes and sweet goods, this brings the proportion of the total rice supply used directly as human food to 90.6 per cent. Only 7.4 per cent was used in the manufacture of food products by processes in which a part of the food value is sacrificed. Ninety-eight per cent is, therefore, used directly or indirectly for food purposes.
Leaving out of consideration in the calculation the indirect food uses amounting to 7.4 per cent, and assuming the direct use as food to be 90 per cent in the years for which direct data are not available, i.e., for all years except 1920-21, we obtain from the total disappearance the following figures If we adjust for resident population, the approximate annual disappearance per capita due to use as food in .Japan proper in 1923-27 was 5.28 bushels.
Most of the official statistics are on the basis of rough, or brown, rice, i.e., rice from which the hull has been removed, but which has not been polished to whiteness. The per capita consumption figures, above given, assume that all the official statistics refer to rough or brown, i.e., hulled, but not polished, rice. They cannot, therefore, he regarded as representing the contribution made by rice to the food value of the diet, for something like 10 per cent by weight is lost in polishing. We have no data concerning the uses to which the material lost, known in America as rice polish, is put. Probably it is used in Japan as animal feed,z as it is in America. Then, in estimating the role in the dietary of rice, as such, we must reduce the above-given per capita consumption figures by 10 per cent. The per capita consumption (ingestion) figure for the period 1923-27 then becomes 4.75 bushels." Assuming 6 per cent to be unavoidable waste and the energy content of rice as eaten to be 99,609 calories per bushel, then the average energy per day per person, derived from rice, was 1,218 calories. This does not include the energy in alcoholic beverages, sauce, cheese, etc., derived from rice. For lack of data, it is not possible to estimate the quota supplied in this way. At any rate, it is safe to say that over half the energy of the Japanese diet is derived from rice alone.
The picture for wheat is somewhat different, since it is put to more non-food uses than rice. It is not possible to analyze wheat consumption as clearly as rice consumption both because of the multifarious uses of wheat and because certain items of utilization shown in Tables 5 and 7 ( pp. 362, 363) are not clear to us. Thus Table 7 includes bran as if it were flour. Moreover, this table accounts for only a portion of the bran produced in milling, to say nothing of other offal. Official records indicate that the flour yield, i.e., the extraction, obtained in Japanese mills is about the same as in commercial mills elsewhere. It is about 72 per cent, with a yield of about 28 per cent of bran and other offal. The inclusion of a figure for bran (which we are unable to i~terpret unless "bran" means something like "red dog flour") introduces an ele-l11en1 of uncertainty in all the other figures of 1he tahle; unless this bran is really a low-grade flour, these other figures must he a little Loo low. Similarly, in Table G there is ullcertainLy concerning the meaning of "other uses" of wheat grain. All told, however, it seems probable thal somefhing like 9 or 10 per cent of the Japanese total wheat supplies goes for the manufacture of adhesives, for other induslrial uses, for feed, and for seed. This is a rather low figure as compared with many occidental countries, where the uses of wheat for feed and seed especially are larger.
Appendix Tahle XI gives the total per capita disappearance of wheat in Japan proper. At least I) or 10 per cenl of the quanLiLies there shown must have gone for industrial uses, feed, and seed at least in 11)22-2:1, though one cannot be sure of the distribution in other years.
The available evidence suggests that the industrial uses of wheat have increased in the last fifty years, keeping pace with growing indusLrialization. Table 7 (p. 3()3) shows that 2.3 per cent of the flour was used for adhesives (paste, etc.), and 4.2 per cent for industrial uses-H.5 per cent in all. It is probable that these uses are proportionately greater than they were fifty years ago. The principal industrial usc of wheat flour is probably for the manufacture of starch as sizing material in Japan's rapidly growing textile industry. However, wheat flour is not the only source of adhesive and sizing materials. Japan produces for these purposes potato starch, and imports a large volume of cassava' (tapioca) starch from the Netherlands East Indies. The proportion of the wheat available used for seed has probably been about the same over the whole period of years, though, of course, the ahsolute quantity has increased with the increase in wheat area. In 1922-23, 2.2 per cent of the disappearance was for seed, or 1,024,000 hushels. This is a seeding of only .85 bushels per acre, a small quantity as compared with what is used in most other countries, hut not surprisingly small when one recalls the wheat-growing methods of the Japanese. The use for feed is small, only 1.5 per cen t (Table 5 , p. 3()2), so that even a large change in this use would not much affect the calculations of food consumption. However, it is probable that feed use is greater today than it was fifty years ago, because Lhe animal industry of Japan has been expanding greatly.2 During the last 20 years, cattle have increased 20 per cent; horses, 6 per cent (although over the period from 1878-82 no distinct trend appears); hogs, 174 per cent; goaLs, 139 per cent; and ducks, 320 per cent. Though the percentage increases have been large, the absolute number of farm animals, even today, is not large. The Japanese are npt primarily eaters of slaughterhouse meats; they prefer fish. Nevertheless, the greatest increases have been in the numbers of meat animals, hogs, goats, and poultry. Cattle are kept primarily for purposes of farm labor. Though of recent years there has been a large percentage increase in milch cows, the total number is still insignificant. In addition, there is a small but increasing number of dairy cows on farms devoted primarily to other enterprises than dairying. The numher in 1927 was 12,19(). There has also been a large increase in the number of poul-ITY, with corresponding increase in the volume of production of eggs. It is not unreasonahle to believe that this increase in stock farming, so great in percentages, so small in ahsolute volume, has been accompanied by a small but increasing use of wheat as feed. Practically all the bran of Japanese mills seems to be used for feed, and, besides, Japan proper imports about half of the bran produced by Chinese seaboard mills, to a value of about 5 million dollars per annum. Bran is now duty-free, because of the government's policy to foster animal industry at home, but some millers have advocated the imposition of an import duty.s Furthermore, it should be recognized that the use of wheat in yeast-leavened bread is new, while the use in sauce, cheese, etc., is ancient. It is reasonable, therefore, to assume that there has been less per capita change in the ancient than in the modern uses, and that the use of wheat in the occidental fashion has probably increased more rapidly than the other uses, industrial ones perhaps excepted.
All in all, it is reasonable to say that in the last fifty years the per capita food consumption of wheat has increased between two and three times, and for the present still shows an upward trend. Half of this increase came before the war; half in the post-war period. This is a much greater rate of increase than for rice over the same period. However, consumption of wheat as food is still small, not much more than one tenth of that of rice. In this connection, it is interesting to compare wheat, barley, and rice prices. Chart 3 shows such prices for a recent decade, expressed as the prices per 1,000 calories. Barley has consistently brought a little lower price than wheat; and wheat has been a good deal cheaper than rice. It is of interest to observe that (assuming these price relationships to have prevailed over the past fifty years) the annual per capita disappearance of the dearer cereal, rice, increased more between 1878-82 and 1923-27 in absolute terms (about 1.34 bushels) than the per capita disappearance of the cheaper cereal, wheat (about half a bushel). The Japanese preference for rice-whether grounded in taste, historical background, or prejudice-is thus apparently a deep-seated one, for the economies involved in more utilization of wheat and less of rice have seemingly been great over a long period of time, unless the expenses of preparing rice for food are so much smaller than the expenses of preparing wheat as to go far in equalizing the discrepancies in wholesale prices per 1,000 calories. Rice yields so much more per acre than wheat that this is Them, 1925. naturally determinative for the domestic grains. But when both rice and wheat are imported, it would seem that the lower price of wheat per calorie would give it more preference than is in fact accorded to wheat.
• It should be noted that quantities of grain were with few exceptions originally given in terms of kokus, a volume measure, converted at the ratc of ;:;.12 lmshcls pCI' koku. Thc wcigh t per hushel is thercfore not definitely statcd, but it may be presumed that the following weights per bushel used by the· United Statcs Dcpartment of Agriculturc are approximately correct herc.
Pounds per husl"'1 Wheat ....................... GO Barley ....................... 48 Corn (shelled) . .............. 5() Rice, rough . ................. 45 Rice, cleaned ................ , 61 Rice as given in the tables (except where noted) is apparently cleaned, unpolished rice. 
Arable land
Area in rire Agriculture and Commerce, Japan, 1922, 1928. [ 371] The following items were originally given under the headings "extension" (increase) and "destruction" (loss):
Extcnsion-Heclamation; embankment or drainage of moors, lakes, etc.; restoration of wasted; change in rice-field and upland farms from salt-field, spring nurse.
Destruction-Hesidential quarters, factories, and building sites; wasted; roads, railways, trucks, rivers, and watercourses; change into forest, sait-fleld, spring nurse, etc., from rice-field and upland farms. 
Imports Exports
Net.
Imports I Exports Not Japlln .Japan Imports . TaPlIll .Japan Imports Imports Imports ('ruge, 1910 -12. Flve-y('n!' IIverllge, 1908 , HS counted In the totul is .77 million huslH'ls fOl' Imports Hnd .02 million hushels ror exports. ---------------------------I 
